AGILENT LEGAL LABS Fax: 6504855487 



May 12 2005 9:58 



P. 04 



PATENT 

USSN 10/061^04 

-2- 



Jn the Spedficalion 
Please replace paragraphs [0022]-[00251 with the following: 
[0022] xb ^Tnot.^ aspect the i nvention provides an interleaved clock generator thai 
generates N interleaved clock signals in response to an input clock signal,v53isejVisa 

integer. The interleaved clock generator comprises an interleaved clock 
generator of a first type for receiving the input clock signal and for generating M 
interleaved intermediate clock signals in response to the input clock sigoal^whSSMk 
. f..«.. .nd is ^..t.r than unitv. The interleaved clock generator of the 

first type includes either a multi-stage serial-delay circuit or a ring comiter" circuit. Hie 
interleaved clock generator additionally comprises M interleaved clock generators of a 
second type, each of which is each for receiving a respective one of the. intermediate 
clock signals from the clock generator of the first type and for generating N/M of the N 
interleaved clock sigoals in response to the respective one of the intermediate clock 
signals. Each of the interleaved clock generators of the second type includes either a 
ring counter circuit or a multi-stage serial-delay circuit: a ring counter when the 
interleaved clock gpnerator of the first type includes a multi-stage serial-delay circuit; 
a multi-stage serial-delay circuit when the interleaved clock generator of the first type 
includes a ring counter circuit, fa th^ rfnnk generator, corresponding ed^es of 
.,^P^iiy-t>d j«rBnt ones of t hA interleaved clock signals differ in time hy a time del a^ 
TA. i„t».iP.v.J mock signa ls » freonencv of 1/fN*Td>; the input clock signal 

« fi ^n^ncv of l/(M* Trt ^ when the interleaved clock generator of the first type 
;»M„H^ th^. mnlti-stftge S P^«1 «telav ciic w t: and the innut clock signal has a frequeffPY 
^ M/ (lsr*Td-> when the inf ^rlPflv^d clock P^nm-atnr of the first type inchides the ffffg 

cQunter circuit 

rnn22A1 m snr^th^ asnect. th e invention provides an interleaved clocH generator for 
p^^r^tin ^ AT interleaved H ^V signals in «^ ponse to an innnt clock signal, where is 
. ^nn- prim^. intetrer. The interleaved cloc if p^n^mtorcomnrises an interleaved clock 
p^n^»tr^r of a first tvoe f pr r^^vin& the < n pnt filock simal and for generating in 
^■c pon^ft Thereto M interle«vo-d intermedia te c lock s ign als, where is a factor of 
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,n,itv. Th^ imptlp^ved clock peoerator means of the first 
^^^^ ^„.,„^.<: . ^„lti..t.^e .eri«i-^1»v drcmt. The iTiTPrlraved dock geoerator also 
^^^P^e.. i.tP.l..ved clock r - ^tnr^ of ^ secoTid wne. egch for teceivinR a 

of th. i.t.rmedig>^ ^1^^ ^ f^ak firom The clock generator means ftf the 
fi^ tv p^ «iid for gf^'^^r.. in r^sTX)n se thm^Q N/M Pf the AT mterleaved 9^0gk 

thP. ir^terleave^ ^1^^ r^i^^^tnr mftans of the second type includes a 
ri„^.^.,....^x.nit fa the int^rw^-ri Clock genPTBtor thft inTHit clock signal 

mnck sien ^ic h.vin. a 50% d>itv cyme,; and the multj-sta^e 
,^.i_^.ioY ^^rrnit includes T^n H^1«v stages. e?^rh nroviding two of the intennediate 
pi nek signals. 

pA-i^i^] .^^thPr ^snecL th e it^v^xitinti ntovides an interleaved clock sen^ator for 

.Hr. ^ fJ^r^te^^^^red cl o ^> ^ resPonse. to ^n input c?ock fiifnal, where is 

^ ^^^^»rr.^. inte ger. The i ritAriPaved clock venerator compiisf^s an interleaved clock 
P^^«.t»r nf » fifxt. tvoe fo r rpr.«i ving the inont clock signal apd for generatinRin 

M int^leav f H p^^^diate clock where M is a factor of ^ 

;.,«. p^ i^ai^r tfaa^ "T,it y Th^ interleaved clock generator of the fits^ type 
;».i„H« , rin p cniintEr ci P ^tt The interleaved clock generator additf onaUy comprises 
;^*^»^ yp.H t:1ock gen^^tftn. of a second type, each for rft r.<^ivinp a respective One o^ 
^^t^P^iate clock s iri^l^ frftm the clock ffeneratpy of the first type and for 
p^prating in rcso nr.^. thRr«to N/M ^ interleaved clock Mpnals. Racn pf tfte 
j^t^P,^ rfnclc signal generators of th e «--nnnd tvoe inclndcs a multi-staRg $eAal- 
delav circuit. 

[0023] Tt, -another as pect, the : fte4nventian also provides an interleaved clock generator 
that generates N interleaved clock signals in response to an input clock signa l^hete 
i« «nmi.nrime integer . The interleaved clock generator comprises an interleaved clock 
generator of a first type and M interleaved clock generators of a second typ e, where Af 
i« « factor of N anH is an integer g reater than unity. The interleaved clock generator of 
the first type includes a clock input connected to receive the input clock signal, M 
intennediate clock outputs and either a multi-stage serial-delay circuit or a ring counter 
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circuit. Th^^ interieaved clock generator of the fiist type operates m lesponse to the 
input clock signal to output a respective intennediate clock signal at each of the 
intermediate clock outputs. 
[0024] Each of the M interleaved clock generators of the second type includes an 
intennediate clock input connected to a different one of the M intermediate clock 
outputs of the interleaved clock signal generator of the fii^t type. clock outputs 
and either a ring counter circuit or a multi-stage serial-delay circuit. The intedeaved 
clock signal generator of the second type includes a ring counter in an embodiment in 
which the interleaved clock generator of the first type mcludes a multi-stage serial- 
delay circuit, and includes a multi-stage serial-delay circuit in an embodiment in vrhich 
the interleaved clock generator of the first type includes a ring counter circuit. Each of 
the intedeaved clock generators of the second type operates in response to the 
intermediate clock signal to output a respective one of N/M of the interleaved clock 
signals at each of the clock outputs. . Tn the rlork corresponding edges of 

^ ^r.yu adia ^-^ t ""^^ "^^'^^ imerlr^ved clock signals diff,^ in Hme by a time delay 
T^. ^..^U.v.H .MnrV aitmals ^-v'^ - fa^ nencv of 1 the input clock signal 

T,^^ ^ ^ f 1 /rMxTd^ thP i«t^1eaveri dork generator of thg first type 

de)>. Y the innut clock signal has a faequencr 

»f M/nsT^d't wb^T, th« interleave d clock generator of the first type mdudes the ring 
rttunter circuit. 

f P 024A1 In ai>othftr asTiecL the fa yention provides an interleaved clock generator foi: 
^^^ ^ fj iT,T«rleaved clock ^ fn^«l^ in tesDcmse to an input clock signal, wh^e N is 
, ^^. primP inteper. The inr «^V.aved clock gfflerator comprises an interleaved clock 

^ .r^ . fiT^t ty pe, inclu >«ti p » dock input connected to Tecejvg «he inpat cIq^K 

c^minl M inteTmediate cWV outputs, wb ^ Mi&iL factor nf AT and is an M)tegef fffeafet 
tj^n imitv. and a rinP couT^ter cir o ^t Th^ interleaved clock geneyator gf the fiygt typfi 
^.t^s in rftsnonse to tb^ in put clock siptial to output a resncctlve intermg^ate clQck 
cif »,pi at p.ach of the intermediate clock m ^t pnts. The interleaved clock Renerator 
^^^rinn.lly rom prises M int ^ i^-^v^ clock generators of a second tvpe, each including 
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^ Hn.v ^npnt coi>-^^ . ^tfferfem one of the M int^^ymediate dsfc^ 

i....i...veH .lock Penerator pf the fim type, N/M clock outputs 
„ ^„t^-.t.c,.. .eri.Udelav cl T-^t P^.h of the interleaved cM gen^ators of the 

^ T--^.. ...nnnse t o th. interme diate clo rV si pn^l to mtyxtt a respective 
K/M of the i ^ t^i^^vpri r.lock signals at each of the dorV outputs multi-staRg 
cArial-delav circuit. 

^^^p^ ..yv^t. the in^^ntinn provides int^leaved clocTc penera^or for 

M i.t^P.vBd dock sifmals in respo nse To input clock sipnal, where N ^ 
^ iT^^^ p^r. The inte ^ i'^'^v^^ Hock ^nen^tor comT>rises a muW^stage serial- 

^^..u .nr,r,P^ted to rec e^^^ th. iTinnt clock <^ipnal, the muW-stape serial-delay 
M int^d iate , clock outpu ts wh^^e M is a factor of N and an 
.^^^^^ .u.. nni«v. and co nnrrted to e^ ch of the M intermedi .te clock outputs, 

, ri ir r — t*'^^ ^ ^^"^ ^ iDtrr^eaved clock sis;nals. In the 

ij^ ,^^...^ ^wv p^^^^tor. co^>.po^di. p P.dges of ten.Tv>ral1y-a<1i^cent ones of the 
i^^^i...,.^ .innV rfcmals difiFer time hv a time delay Td- the interleaved clock 

have a facP^ l/fN*Td V and the input pM 'n pnal has a fteguency 

1/fM*Td\ 

[0025] Fmally. the invention providea an iirterleavcd clock generator that generates AT 
interleaved clock signals in response to an input clock signal. y>f|terg A^is affon-prime . 
integer . Ihe interleaved clock gpoeratorcojnpiises a roulti-stagc serial-delay circuit 
The multi-stage serial-delay ciicuit is connected to receive the input dock ^gnal and 
includes M intermediaiB clock outputs, wht^i^ fl/is^fagtorof Af andis anin^ggCT 
^^:.ter than unity. The interleaved clock generator additionally comprises a ring 
counter ciicuit connected each of the Mintennediate clock outputs. Tlie ring counter 
circuit generates N/M of the N interleaved clock signals. Tn the interleaved dock 
^^tor c^nesoonHin p e^Pe. of temnoTBUv-adjacent o ne» ^ of the interleaved cIqcK 

differ in time b y » Hn^e. delay Td- thft interleaved dpck sigpals hav^a 
f»^..^nr Y cf i/fN*Td>; and the input H'v^v '^'^al has a frennency of l/fM*Td). 
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